Subxiphoid tube drainage in bullectomy and lung volume reduction: A word of caution  by Aru, Giorgio M. et al.
1 1 2 0 Letters to the Editor 
The Journal of Thoracic and 
Cardiovascular Surgery 
June 1997 
Croughwell ND, et al. Cerebral blood flow and metabolism 
during cardiopulmonary b pass. Anesth Analg 1993;76:854. 
6. Schell RM, Kern FH, Greeley WJ, Schulman SR, Frasco PE, 
Croughwell ND, et al. Cerebral blood flow and metabolism 
during cardiopulmonary b pass, Anesth Analg 1993;76:855. 
7. Schell RM, Kern FH, Greeley WJ, Schulman SR, Frasco PE, 
Croughwell ND, et al. Cerebral blood flow and metabolism 
during cardiopulmonary bypass. Anesth Analg 1993;76:854-5. 
8. Schell RM, Kern FH, Greeley WJ, Schulman SR, Frasco PE, 
Croughwell ND, et al. Cerebral blood flow and metabolism 
during cardiopulmonary bypass. Anesth Analg 1993;76:858. 
9. Aladi LJ, Croughwell N, Smith LR, Reves JG. Cerebral blood 
flow autoregulation is preserved uring cardiopulmonary by-
pass in isoflurane-anesthetized patients. Anesth Analg 199i; 
72:52. 
12/8/79444 
Hypertrophic obstructive cardiomyopathy 
To the Editor: 
The Journal published an article titled "Hypertrophic 
Obstructive Cardiomyopathy in Pediatric Patients: Re- 
sults of Surgical Treatment," by Theodore, Danielson, 
Feldt, and Anderson (1996;112:1589-97). I would like to 
bring to the attention of the readers our article, ~ which in 
1969 provided the longest-term follow-up of a young 
teenager with biventricular hypertensive hypertrophic 
subvalvular stenosis uccessfully treated by right ventric- 
ular septectomy. The patient and one sibling were deaf 
and mute, and the mother and three of her siblings had 
congenital heart disease. 
Nicholas J. Demos, MD 
Jersey City, NJ 07306 
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Subxiphoid tube drainage in bullectomy and lung 
volume reduction: A word of caution 
To the Editor: 
Persistent air leaks after bullectomy or lung volume 
reduction (more than 7 days) may be complicated by 
infection in the residual pleural space not yet filled by the 
remaining lung. 
Drainage of this space must therefore be effective to 
facilitate the expansion of the lung. Sometimes it is 
necessary to leave the pleural tubes in for several days 
until complete resolution of the air leak and reexpansion 
of the lung occurs. A pleural tent may help in obliterating 
this space. 
In bilateral lung volume reduction and bullectomy done 
through a median sternotomy approach, we have been 
placing chest ubes to drain each base of the lung and each 
apex. The tubes exited through the subxiphoid area, 
exactly as described by Cooper and associates, ~ and were 
placed on waterseal drainage. Recently we changed this 
exit location after a Pseudomonas eruginosa infection of 
the residual pleural cavity developed in one of our pa- 
tients. Eventually the lower end of the sternum became 
infected as well during the gradual removal of the empy- 
ema tube. 
Clinical summary. A 46-year-old man was admitted 
for severe apical bullous emphysema resulting from smok- 
ing, with moderately severe restriction of daily activities. 
Respiratory examination yielded the following results: 
forced expiratory volume in 1 second. 31% of predicted; 
forced vital capacity, 45% of predicted; total lung capac- 
ity, 101% of predicted: residual volume, 220% of pre- 
dicted: arterial oxygen tension. 84 mm Hg; arterial carbon 
dioxide tension, 33 mm Hg; and no need for supplemental 
oxygen at rest or during exercise. Bronchodilators and 
steroids were used before the operation, A fiberopdc 
bronchoscope was inserted at the beginning and at the end 
of the surgical procedure through a single-lumen endotra- 
cheal tube to clear the bronchial tree as much as possible 
of secretions. A left-sided ouble-lumen tube was other- 
wise used, and through a median sternotomy incision a 
bilateral apical bullectomy was performed with a linear 
stapler reinforced with strips of bovine pericardium. A
pleural tent was not used in this case. Amber Latex IV 
tubes, 1/~ inch × 3/~2 inch (Baxter Healthcare Corporation, 
Hospital Supply Division. Deerfield, Ill.), were used to 
drain each apex and each base of the pleural space. A total 
of four chest ubes were used and all exited at the level of 
the subxiphoid area. The basal chest ubes were removed 
a few days after the operation, but the apical chest tubes 
were left in place because of the persistence of an air leak 
and a left apical residual cavity tapproximately 10 × 8 × 
6 cm), which eventually became infected with Pseudomo- 
has aeruginosa. Ceftazidime and gentamicin were started 
without improvement in the air leak or obliteration of the 
residual cavity. Twenty-six days after the operation, a left 
osteoplasty-thoracoplasty (Bj6rk technique) from the sec- 
ond to the fifth rib was performed, a This procedure 
greatly reduced the residual cavity but did not stop the air 
leak. Two days later a solution of doxycycline and lido- 
caine was introduced into the left apical residual cavity 
through the tube drainage, and within 48 hours the air 
leak ceased. The cavity became obliterated on the twenty- 
ninth day after the operation. The chest tube was con- 
verted to an empyema tube and was slowly pulled out at a 
rate of approximately 1 inch every 2 weeks. Two months 
after discharge, a 2 × 2 cm abscess developed at the lower 
end of the sternum The abscess eventually drained pus 
infected with Pseudomonas eruginosa. This chronic infec- 
tion is now slowly resolving with dressing changes, and the 
empyema tube is almost completely removed. Surgical 
d6bridement of the bone may be necessary if the fistula to 
the sternum persists. 
As a result of this complication we now place the drains 
differently. The apical chest tubes exit from the second 
intercostal space at the level of the midclavicular line, and 
the basal chest tubes exit from the seventh to eighth 
intercostal space at the anterior axillary line. 
We favor latex tubes. Because of the possibility that 
they will be left in place for an extended period, their 
pliability is particularly convenient inasmuch as they (1) 
do not compress the adjacent lung that has to expand, (2) 
do not create decubiti at the entry site, and (3) cause less 
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discomfort for the patient when he or she lies on the tube. 
All the aforementioned problems may be associated with 
the use of the polyvinyl chloride tubes. 3
We enjoyed very much Dr. Cooper's paper on lung 
volume reduction surgery and agree with the importance 
of proper patient selection and preoperative and postop- 
erative care by which he has achieved his outstanding 
results. We hope this letter will prompt more consider- 
ation of this procedure from the health care payers. 
Giorgio M. Aru, MD 
Bobby J. Heath, MD 
Jesse L. WoJford, MD 
Department ofThoracic Surgery 
Veterans Administration Medical Center 
Jackson, MS 39216 
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Assessment of the hemodynamic performance of 
small-size aortic valve prostheses 
To the Editor: 
We read with interest he recent paper by Gonz~lez- 
Juanatey and associates 1 investigating the influence of the 
size of aortic valve prostheses on hemodynamics and 
change in left ventricular mass. They concluded that 19 
mm aortic prostheses continue to create significant ob- 
struction of the left ventricular outflow tract and fail to 
bring about significant reduction in left ventricular hyper- 
trophy. 
One major point of criticism to this study is that each 
valve size group incorporated three very small subsets of 
patients receiving three different valve prostheses: two 
pericardial bioprostheses and one mechanical bileaflet 
prosthesis, yet the three subsets were grouped together 
when the hemodynamic variables were compared. 
Doppler assessment of valve prostheses i complicated 
by an important phenomenon that greatly influences 
gradient and orifice area results--the nonuniform local 
velocities resulting from the unique geometry of each 
valve. 2 A good example is bileaflet prostheses, in which 
the two leaflets partition the orifice of the valve into three 
unequal smaller orifices with a nonuniform velocity distri- 
bution and a higher velocity jet between the two leaflets. 
This jet is detected by the Doppler beam, which records 
higher transvalvular gradients than those measured by a 
catheter. This, however, is not the case in bioprostheses, in 
which Doppler uttrasonography accurately measures 
transvalvular p essure drop. z It should be borne in mind, 
therefore, that comparing studies of valves of different 
designs and flow patterns may not always be valid. 
Gonzfilez-Juanatey and associates did report that there 
were no significant differences in the gradients between 
patients with mechanical prostheses and patients with 
bioprostheses. Nevertheless, the lack of a difference is 
likely due to higher gradients in the bioprosthesis group, 
bringing a balance to the Doppler-exaggerated gradients 
of mechanical valves. This theory is conceivable because 
bioprostheses are known to generate higher gradients 
than mechanical prostheses of equal size) It may also 
explain the significantly higher gradients reported by the 
authors for each size group compared with similar groups 
in previous tudies. 4-s 
Another issue of concern is the simplistic use of gradi- 
ents measured at rest in the assessment ofprosthetic valve 
function. Such measurements may be misleading because, 
in addition to valve type and size, gradients are dependent 
on flow; hence small prostheses are known to produce 
high gradients at high cardiac outputs that are not seen at 
rest. 7 Performance of a valve prosthesis should, therefore, 
be evaluated under a range of flow conditions, and 
hemodynamic alterations induced by exercise or dobut- 
amine stress have been proposed as satisfactory ap- 
proaches for assessing valvular function. Indeed, we have 
used the latter method to evaluate and compare the 
performance of small mechanical nd bioprosthetic aortic 
valves. 4-6 Not only was the performance of small prosthe- 
ses found to be satisfactory, but we also demonstrated 
repeatedly that patient-prosthesis mismatch is not related 
to body surface area but primarily to cardiac output. 
Although we entirely agree with the authors that a size 
19 mm prosthesis should probably not be implanted in a 
physically active patient, our data disagree with their 
recommendation that it should be used only in patients 
with a body surface area less than 1.7 m 2. We look forward 
to the results of the exercise hemodynamics that Gonz~- 
lez-Juanatey and associates are currently performing and 
hope that larger groups of patients will be studied and 
analyzed separately to make the data more informative. 
M. Bashar Izzat, MD, MCh, FRCS(CTh) 
Anthony P. C. Yim, MD 
Department ofSurgery 
Division of Cardiothoracic Surgery 
The Chinese University of Hong Kong 
Hong Kong 
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